Introduction
Radiotherapy goes through various stages, such as acquisition of patient images, a treatment plan, verification of patient setup, radiotherapy, etc. To accurately and precisely deliver dose to tumor, the patient position is an important element in each stage of the process. Currently, intensity-modulated radiotherapy (IMRT) and similar methods that deliver a dose to a tumor are optimized for its size and shape. Stereotactic body radiotherapy (SBRT), stereotactic radiosurgery (SRS), and similar technologies that deliver dose to tumor for each fraction are premised on the accuracy of the patient's position so that the risks from radiotherapy are minimized and the treatment efficiency is high. 1, 2) When radiotherapy was first being used, film or twodimensional images were used to check the accuracy of the patient treatment setup. Currently, the patient position and treatment setup is evaluated in 3 dimensions using Cone Beam Computerized Tomography (CBCT) images acquired through an On-board Imager (OBI). Differences in the X, Y, and Z axes, as well as yaw, are supplied, and the treatment table is moved as required. The axis directions and angles considered are used simultaneously in the treatment plan and radiotherapy. [3] [4] [5] [6] [7] [8] [9] [10] [11] Further, body surface outline scanning based patient position setup technologies have been developed by C-RAD Corporation's Sentinel 4DCT (C-RAD AB, Uppsala, Sweden), VisionRT Corporation's AlignRT (VisionRT, London, United Kingdom), etc., and are used to verify the patient treatment position, but image matching using CBCT images is primarily used in the radiation therapy field. However, CBCT uses manual operations or automatic algorithms on the CT images used in treatment plans. Differences are produced through image matching. The disadvantage is that only information on the axis directions is given, and the difference cannot be evaluated quantitatively. More recently, using the method of Gamma Density Analysis on these types of CBCT images, algorithms have been developed that can quantitatively analyze CT images and CBCT images used for treatment planning. In addition, the technology has become commercialized. 12) In this paper, a quantitative analysis of patient position errors using the existing method of Gamma Density Analysis was compared with existing CBCT image correction programs. 
Materials and Methods

3 Dimensional CBCT gamma density analysis
Phantom experiments
Results
Analysis of setup errors
The setup error differences between the CBCT System and the (Table 3) .
When analyzing CBCT gamma density results, the Mobius Corporation recommends 0.2 g/cc for the image DD criterion and 2 mm for the DTA criterion 16) . Using those recommended values, changes in the gamma density passing rate according to the criteria were verified (Fig. 2) . 
Discussion
From IMRT, SBRT, SRS, and similar technologies from treatment planning to treatment preparation, setup errors have to be minimized for each treatment. The coincidence of these types of errors has to be maintained. Further, in order to maximize the technical utility of new setup error evaluations, verification is needed.
In order to carry out a quantitative evaluation of setup errors at a standard accurate setup position, it was confirmed that the CBCT images of the CBCT System and Mobius CBCT all had no errors. In the case of T 5mm , there were also no setup errors for the two proposed systems.
Setup errors under 1 mm were seen for B 5mm and TB 5mm , and over 1 mm errors were seen for B 10mm , B 20mm , TB 10mm , and TB 20mm . In particular, for the case of TB 20mm , differences with real setup errors were at a 1 mm maximum in the 
Conclusion
In this research, setup errors in a Mobius CBCT patient setup evaluation system were quantitatively evaluated and were found to depend on the CBCT image density.
The results showed that the CBCT gamma density passing rate decreased depending on the increase in setup errors, and that there was no gamma density passing rate change in the DTA criterion. In the case of 0.2 and 0.3 g/cc, the gamma density passing rate changes were low. However, under the image density difference criterion of 0.1 g/cc, the passing rate was under 80% despite a low 5 mm setup error. In the case of 20 mm setup error, it was confirmed that the passing rate decreased to 5.5%. For the setup errors proposed by the Mobius CBTC, it was confirmed that there was a greater than 1 mm difference with real setup errors when the artificial setup errors were greater than 10 mm. Therefore, it is insufficient to analyze patient setup errors using only a Mobius CBCT. When preparing the patient, 
